Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.004 Å; R factor = 0.049; wR factor = 0.114; data-to-parameter ratio = 13.1.
Related literature
Similar 5,5 0 -bistriazole structures have been described previously by Angell & Burgess (2007) . For the synthesis of related alkyne-modified coumarins, see: Sivakumar et al. (2004) ; Zhou & Fahrni (2004 
Data collection
Bruker SMART 1000 CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2003) T min = 0.969, T max = 0.995 21410 measured reflections 5703 independent reflections 3222 reflections with I > 2(I) R int = 0.074 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.114 S = 1.00 5703 reflections 435 parameters H-atom parameters constrained Á max = 0.15 e Å À3 Á min = À0.16 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 1 2 ; z À 1 2 ; (ii) Àx; Ày þ 1; Àz þ 1; (iii) x À 1; y; z.
Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Comment
In our studies of new synthetic fluorophores through modification of a common fluorophore structure 4-methyl-unbelliferone (II), we generated new alkyne containing profluorophores. We subjected alkyne-modified coumarin structure (III) to conditions typical in a Sharpless-Meldal click reaction with the intention of forming the corresponding 1,2,3-triazole (IV).
We explored several conditions for the synthesis of (IV), and obtained reasonable yields with (III) and benzyl azide when reacted with CuI and TEA in a methanol:water mixture. In some of these reactions we observed a minor side-product (23%) evidenced by the appearance of two doublet peaks between 4-5 ppm in the 1 H NMR spectrum. These resonances were attributed to the benzylic hydrogen atoms of a bis-5,5'-triazole structure (I), and the presence of this side product was confirmed by the accompanying crystal structure data. This type of side product was first reported by Angell & Burgess (2007) .
Those authors reported similar observations by 1 H NMR and crystallography of the bis-triazole adduct. We have identified improved conditions that avoid formation of the bis-triazole, however it is notable that commonly used conditions for click reactions may produce this type of side product.
Experimental
Synthesis of triazole (IV): The alkyne, (III) (1 equiv), and benzyl azide (4-5 equiv) were dissolved in a 1:1 solution of methanol:water (0.03 M alkyne). CuI (0.2 equiv) was then added, followed by triethylamine (TEA) (2 equiv). The reaction proceeded at room temperature and was monitored by thin layer chromatography. The reaction was complete within 2-3 h. The crude product was concentrated in vacuo, extracted with chloroform and purified by flash column chromatography (CH 2 Cl 2 /MeOH), a small amount of the bis-5,5'-triazole (I) was present (23%). The mixture of I and IV was dissolved in 200 µl chloroform, followed by 800 µl of hexanes. Suitable crystals were obtained after two weeks. The crystals were used for determination of the X-ray structure. The original product mixture, 77:23 of IV and I, was used for NMR and MS 7, 160.3, 153.9, 153.5, 152.0, 151.6, 134.3, 132.6, 132.3, 129.3, 129.0, 128.8, 128.6, 128.2, 128.0, 125.2, 121.5, 121.3, 120.1, 119.6, 115.5, 115.0, 113.8, 113.6, 54.5, 53.0, 18.6, 18.5 supplementary materials sup-2 Refinement All the hydrogen atoms could have been discerned in the difference electron density map, nevertheless, all the H atoms were generated in idealized positions and then refined using a riding model with fixed C-H distances (C aryl = 0.95 Å, C methyl = 0.98 Å, C methylene = 0.99 Å) and with U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Special details
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
